Introduction
Solitary endobronchial papillomas (SEPs) are extremely rare neoplasms. At bronchoscopy, SEPs are reported to be found in only 3.95 cases in 100000 patients per year. 1) SEPs are subclassified into three categories according to histological type as follows: squamous cell papilloma, glandular papilloma, and mixed squamous cell and glandular papilloma (mixed papilloma). 2) Of these types, mixed papilloma is the most uncommon, with only 18 cases reported in the English literature. [1] [2] [3] [4] [5] [6] [7] [8] [9] Thus, its clinicopathological features remain unclear. Herein, we report a case of mixed papilloma and its associated immunohistochemical and positron emission tomographic (PET) findings.
Case Report
A 60-year-old Japanese male with a smoking history of 40 pack-years was noted to have an abnormal lesion in the right lung by routine health examination and was
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Keywords: solitary endobronchial papilloma, mixed squamous cell and glandular papilloma, immunohistochemistry, positron emission tomography thus referred to the Shizuoka Cancer Center Hospital, Shizuoka, Japan. He had no history of neoplasm other than acoustic neurinoma. The serum carcinoembryonic antigen (CEA) level was slightly elevated to 5.1 ng/mL, but the other serum tumor markers, including cytokeratin (CK) 19 fragment, neuron specific enolase, and pro-gastrinreleasing peptide, were all within normal limits. An axial contrast-enhanced chest computed tomographic (CT) scan revealed a smooth-edged pulmonary lesion in the right S5 segment, near the inferior hilum (Fig. 1A) . With no contrast enhancement, the diameter of the nodule was approximately 1.8 cm. The radiological appearance of the tumor on CT scan was mostly unchanged during the first 3 months after diagnosis. F18-fluorodeoxyglucose (FDG) PET revealed abnormally increased FDG uptake in the mass (maximum standardized uptake value, 3.4), but no other abnormally increased FDG uptake was detected (Fig. 1B) . To exclude a malignancy, fiberoptic bronchoscopy and brush cytological examination were performed. The cytological examination result indicated the presence of class IV cells (strongly suggestive of malignancy). We performed right middle lobectomy and combined partial resection of the S8 segment. The result of an intraoperative pathological examination using a frozen section was suggestive of a pulmonary papilloma.
Mediastinal lymphadenectomy was therefore omitted. The final pathological diagnosis was a solitary mixed papilloma of the lung. Adjuvant therapy was not provided because of the absence of malignant features. The postoperative course of the patient was uneventful for 3 months after surgery.
Pathological Findings
A whitish solid nodule measuring 1.8 × 1.8 × 1.5 cm was observed filling the enlarged lumen of the B5b, near the resected end of the middle lobe bronchus ( Fig. 2A) . Microscopically, the tumor showed prominent papillary growth of the bronchial columnar epithelium in the lumen surrounded by a thick fibrous bronchial wall (Fig. 2B) . The pseudostratified columnar epithelium consisted of ciliated and non-ciliated columnar cells and many mucous cells (Fig. 2C) . Some papillomatous fronds were covered by squamous epithelium (Fig. 2D) . The lung parenchyma surrounding the tumor nodule showed localized collapse and fibrosis, in which prominent alveolar and bronchi olar cell hyperplasia were observed. Tumorlets were also found in this area. Immunohistochemically, the pseud ostratified columnar epithelium was positive for CK 5/6 and CK7 but negative for CK20. Immunopositivity for p40 staining was mostly observed in the basal and squamous cells (Fig. 2E) . Ki-67 immunostaining demonstrated positive cells in the basal layers of the epithelium. Thyroid transcription factor-1 and CEA were negative on immunostaining. The tumorlets were positive for chromogranin A. On the basis of these morphological and immunohistochemical findings, we diagnosed the patient with mixed papilloma of the lung.
Discussion
A mixed papilloma, the most uncommon histological subtype of SEP, is composed of squamous and glandular epithelia. Thus far, only 18 cases have been reported in the English literature. [1] [2] [3] [4] [5] [6] [7] [8] [9] The incidence of mixed papilloma has a male sex predilection (16:3), and most (75%) 
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of the patients had a history of smoking. The age distribution demonstrated peaks in the fifth and sixth decades. Herein, we referred to the FDG accumulation during PET in the mixed papilloma (maximum standardized uptake value, 3.4). The accumulation made us suspect malignancy preoperatively; however, no evidence of malignancy was observed on pathological examination. Abiko, et al. initially described the PET findings of this disease, showing highly increased FDG accumulation (maximum standardized uptake value, 9.01). 3) We suggest considering mixed papilloma as a possible diagnosis in cases with PET results positive for a solitary pulmonary nodule. Squamous cell and mixed papillomas have the potential to develop into a carcinoma. In previous reports, 5 mixed papillomas had malignant features (squamous cell carcinoma in situ in 2 cases, adenocarcinoma in 1, lowgrade differentiation cells of carcinoma in 1, and pleomorphic carcinoma in 1). 1, 2, 6, 8) The putative risk factors for malignant transformation are smoking and human papillomavirus (HPV) infection. Given that HPV was detected in squamous cell papilloma but not in mixed papilloma (0 of 9 cases), smoking status might play more important role in the malignant transformation of mixed papilloma.
The mainstay of treatment for mixed papilloma is surgical resection, when possible. In case of a limited endobronchial lesion, endoscopic therapy is also an option. 7) In the 9 cases of mixed paillomas for which follow-up data were obtained, no recurrences were reported after surgical resection, regardless of whether malignant features were present. As long as complete resection is achieved, adjuvant therapy may not be necessary for patients with mixed papilloma.
Conclusion
Mixed squamous cell and glandular papilloma of the lung is exceedingly rare. Surgical resection may be considered the mainstay of curative treatment.
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